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SUMMARY AND CONCLUSIONS 
A study of consumer preference for various exterior egg shell characteristics 
was conducted in St. Louis, Missouri. The purpose of the study was to measure 
the reactions of housewives to variations in egg shell characteristics. An egg color 
exhibit contained white, brown, and cream-colored eggs. The exhibits of shell 
texture, shape, and cleanliness contained Grade A, Grade B, and Grade C eggs, 
with reference to each attribute. The hedonic scale ratings and comments given 
the exhibits were used as measurements of the consumers' attitudes toward the 
various egg shell characteristics and egg quality grading standards. 
As expected, Grade A samples were preferred by most persons interviewed. The percentages of the first choices for the Grade A egg of each exhibit were 
very similar in number, except for the sample in the cleanliness exhibit which 
received nearly all of the first choices. The range in number of housewives in-different to the various egg shell characteristics was a wider range than for the 
first choices. 
There was considerable dislike expressed for the brown egg in the color ex-hibit, but the lighter colored cream egg appeared to be rather well received. The brown egg was given quite a number of unacceptable ratings and the intensity of preference expressed between the white egg and the brown egg was high. It 
would appear that consumers would be better satisfied if shell colors were not 
mixed within the cartons. 
Of the three primary exterior egg shell characteristics used in the quality grading standards, texture would appear to be of least significance to consumers 
and shell cleanliness would seem to be of greatest importance. The housewives preferred the elongated egg shape over the egg with the more round shape. The preference intensity ratings raise do~bts as to the justification for separate grades for the different degrees of abnormality expressed by the texture and shape attri-butes. Very few respondents seem to have had a difference .in preference between 
the slightly stained egg and the more heavily. stained sample. Both were disliked by nearly all the respondents, with a great many scoring both unacceptable. There 
would seem to be no place for stained or dirty eggs within the consumer grades. Although this was only a limited sample of consumers within a single metropol-itan area, there does seem clear evidence of a need for more attention to be given 
to the con~umer in the revising of the egg grading standards. 
Consumer Preference for 
Exterior Egg Shell Characteristics 
LEONARD A. Voss and R. B. SMALLW OOD 
INTRODUCTION 
Every commodity area faces unique problems in achieving the goal of con-
sumer satisfaction, and the emphasis in research activity has varied within the dif-
ferent segments of the food industry. In the egg industry some attention has been 
focused on the adequacy of the present grading standards and criteria in meeting 
the desires and demands of the ultimate consumer. Two of the areas being ex-
plored are: (1) to identify the criteria used by consumers in judging egg quality, 
and (2) to compare these criteria with those currently being used by the egg in-
dustry and marketing system. If the optimum in marketing efficiency is to be 
achieved, the two should express some degree of conformity. 
The consumer's definition of quality appears the more basic of the two prob-
lems. But as Rhodes and Kiehl note, "One of the major problems in establish-
ing a grading standard based on consumer preferences has been lack of information 
in this area."1 As a result of this deficiency, marketing agencies in many instances 
have been forced to make assumptions and inferences as to what the egg grading 
standards and criteria for attributes actually should be. However, this is no real 
substitute. It is not the role of the marketer to decide what is best-"that deci-
sion should always be left to the consumer himself."2 It would seem logical that 
the present grading standards can be accurate only to the extent that the original 
assumptions on which they were founded were correct. It is generally recognized 
that the egg industry in the development of the original standards and their sub-
sequent changes has been more directly concerned with facilitating trade than 
with consumer satisfaction. The indications that the consumer may have been 
overlooked certainly give cause for exploring the adequacy of the current egg 
grading laws and regulations. 
A considerable amount of the research done at this station and several others 
also raises some doubt as to the adequacy of the egg grading standards. Banks, 
Bender, and Voss, in their work with interior egg characteristics, have pointed 
out several instances of consumers using different criteria in measuring quality 
than the egg industry presently does through grade standards. Much of this re-
search centered around reactions to Haugh units, yolk color, and chalaza. The ob-
servation was also made that some interior quality grade boundaries were not 
entirely meaningful to many consumers.3 Such information may be an indication 
that the egg industry is not achieving its fullest potential in either market per-
formance or final user satisfaction. 
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Exterior egg shell qualities, other than color, have received much less atten-
tion than have the interior aspects. The shell is the only visual quality measure 
available to consumers when buying eggs, but little has been published concern-
ing consumer reaction to variations. Except in the case of shell color, which has 
been explored in various studies since 1933,4 shell characteristics apparently have 
not been of major concern. Even though shell shape, texture, and cleanliness are 
all used as quality criteria in egg grading, there is little evidence available which 
clearly shows where the grade boundaries should be or the relative importance 
of each characteristic. The egg grading standards are somewhat vague as to what 
denotes "abnormal" shape or texture, as distinguished from "slightly abnormal."5 
Without some guides from the consuming sector concerning such quality meas-
ures, the egg industry may be doing itself a great disservice by following the 
present grading policies. 
OBJECTIVES 
This project was undertaken to study consumer attitudes toward the exterior 
egg shell characteristics. Attention was focused on those attributes used cur-
rently by the United States Department of Agriculture in egg standards. The 
standards for exterior attributes are concerned with shell texture, shape, and clean-
liness. A fourth variable, shell color, was studied. Although shell color is not 
used as a criteria in egg grading, it is an important shell characteristic for con-
sumers. 
The major hypothesis explored in this study was whether the USDA grade 
standards for egg shell quality are in agreement with the consumers' ideas and 
concepts of quality. This included examination of both the criteria on which the 
quality standards are based, and the standards that form the limits or boundaries 
for the consumer grades of eggs. 
METHODOLOGY 
A random sample of 400 white households was drawn from the St. Louis, 
Missouri, metropolitan area using a two-stage cluster technique. The interviewers 
completed schedules in any household possessing food preparation facilities. Only 
the housewife was interviewed. The schedule used was designed to get some 
measure of the housewife's attitude roward egg shell variations and any informa-
tion which might help ro explain this attitude. The interview began with ques-
tions of social and family background and then proceeded to the housewife's pur-
chasing habits of eggs. Next, the respondent was asked to v.iew several egg ex-
hibits and to rate each of the eggs. The interview was completed with a series 
of questions about the housewife's experiences and attitudes concerning eggs and 
their use. 
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The eggs used for display were selected on the basis of being typical exam-
ples of color, texture, shape, and cleanliness-the four major egg shell characteris-
tics. Each exhibit contained three large-size eggs. The eggs in the first exhibit 
were all Grade A and white, cream, or brown in color. The other three exhibits 
all contained white eggs, with one egg in each being Grade A. The other two 
eggs were Grade B and Grade C, for the attribute concerned-texture, shape, or 
cleanliness. The eggs were placed in a box which had been partitioned .into four 
separate sections, each section having an individual cover. This allowed the pre-
sentation of each shell attribute with the three variations to be viewed separately. 
Each egg within an exhibit was assigned a symbol and the lid of each exhibit was 
labeled with a number. For durability, each shell was filled with plaster of paris 
after removal of the contents. 
Prior to viewing the displays, the housewife was given a hedonic scoring 
sheet for each of the exhibits and instructed to mark the symbol for each egg in 
the space to the right of each appropriate statement or phrase. She was not told 
what each exhibit was trying to express. The nine phrases used in the rating 
scale were: 
Like Extreme! y 
Like Very Much 
Like Moderately 
Like Slightly 
Dislike Slightly 
Dislike Moderately 
Dislike Very Much 
Dislike Extremely 
Unacceptable 
In scoring the three eggs of the exhibit, the respondent could mark one or more 
statements, and her preferred or first choice selection did not have tO be scored 
at the top of the scale. The order in which the exhibits were shown was changed 
for each interview. Any comments were recorded by the interviewers. 
ANALYSIS 
The examination of the data collected took on several different forms; how-
ever, the emphasis was placed on the analysis of the ratings given to the egg 
exhibits. These ratings were later combined with other information received dur-
ing the interview to get a more complete understanding of consumer attitude 
toward egg shell characteristics. 
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In the analysis several rather stringent assumptions had to be made and, of 
course, the accuracy of any conclusions drawn must depend upon this hypothet-
ical framework. The major considerations on which the analysis was based were ( 1) that the phrasology of the hedonic scale had identical meaning to all respon-
dents, and (2) that the increments of the scale were equally spaced. This allows 
the assignment of numerical values to the scale. 
The first phase of analysis was to identify and determine preference (or 
ranking) which is expressed here as first choice. There were seven possible first 
choices; any one of the three eggs, any one of three possible combinations of two 
eggs, or one combination of all three eggs. The egg sample receiving the more 
desirable rating within the exhibit was considered to be the preferred sample or 
first choice of the housewife, with the next most desirable rating being inter-
preted as her second choice. 
Once preference is established, some measure of preference intensity relative 
to the other samples is a basis for analysis. This information is helpful in under-
standing grade boundaries and consumer tolerance for something less than the 
preferred sample. The data collected concerning this area is partially expressed 
in frequency distributions of the responses for each of the sample eggs within 
each exhibit. The distributions are presented both with and without the com-
plete indifference values of the same score for all three eggs being included. 
Since most of our interest concerns expressions of preference in relation to the 
egg grades, analysis was done using the data without the indifference scores, ex-
cept where noted. The indifference cases are given separate attention, and it will 
be noted throughout the analysis that persons expressing indifference tended to 
score the exhibits in the like extremely category. This usually introduced an up-
ward bias into the rating distributions. 
Mean values were computed from assigned numerical values given the rat-
ings. In testing for significant difference between means, analysis of variance tech-
nique was used. 6 Mean rating scores are a valuable complement to the first 
choice preference information, as they indicate the intensity of the expressed 
preference. 
Attention was also given to the replies and comments of respondents. Since 
there are several criticisms concerning the application of some of the usual sta-
tistical tests to data derived from hedonic scales, they were used with some degree 
of caution, and few, if any, conclusions were based solely upon their proof. 
ANALYSIS OF SHELL COLOR 
The egg shell color exhibit consisted of a white egg, a cream-colored egg 
and a brown egg. They were similar in size and shape, being Grade A large, and 
different only in color. The cream-colored egg is from inbred hybrids involving 
white and the brown egg breeds. 
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Percentage of First Choices 
The white egg was the most popular first choice of the shell color samples 
by a considerable margin (Figure 1). It was followed by a rather small percen-
age of responses indicating indifference toward ail three of the eggs. The cream 
egg received the same number of first choice ratings as did the indifference com-
bination of white and cream eggs. The brown egg definitely was least preferred 
by those persons .interviewed. The combination of the brown and the white eggs 
was desirable to only two persons, while only one selected the combination of 
brown and cream as first choice. 
Percent 
60 55% 
50 
40 
30 
20 17.25% 
10 
11% 
0.5% 0.25% 
0 White Cream Brown W-C W - B C-B W-C-B 
Fig. I-Distribution of first choices for egg she! I color characteristics. 
Frequency Distributions 
The frequency distributions of the shell color ratings are given in Table 1. 
Ratings for the white and the cream eggs are definitely skewed toward the high 
end of the scale, as are the indifference scores. However, the brown egg ratings 
are distributed throughout the scale, with a particularly large number of unac-
ceptable ratings. 
The modal rating for each shell color is two descriptive categories away from 
any other. Modal point for the white egg is at the highest point of the scale 
while that of the brown is located in the dislike portion. The mode of the cream 
egg's distribution is between that of the white and the brown. The brown egg's 
rating are nearly bimodal at like extremely and dislike slightly before the bias due to 
indifference is removed. Seventy percent of the color indifference scores are in the 
highest scalar unit. Indifference apparently had little effect in a person's use of 
the hedonic scale, since these ratings are almost identical with the ratings given 
the individual first choice selections. 
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TABLE 1--RATING SCALE FREQUENCY DISTRIBUTION FOR EGG SHELL COLOR 
Rating All Shell Color Ratings Ratings Ratings Without 
Scale Indifferent Indifference to Color 
Category White Cream Brown To Color White Cream Brown 
Like Extremely 239 105 65 51 188 54 14 
Like Very Much 106 104 37 18 88 86 19 
Like Moderately 39 130 47 38 129 46 
Like Slightly 13 35 44 0 13 35 44 
Dis I ike SI ightly 2 14 67 0 2 14 67 
Dis I ike Moderately 7 43 0 7 43 
Dislike Very Much 0 0 28 0 0 0 28 
Dis I ike Extremely 0 14 0 0 14 
Unacceptable 0 4 55 0 0 4 55 
Total 400 400 400 70 330 330 330 
Mean Ratings 
Figure 2 shows the average or mean preference ratings for each shell color 
sample. The differences between the intensity of preference for the various shell 
colors appears to be rather great. This is especially true when contrasting the 
means of the white and the brown eggs. Statistically, the three means all differ 
significantly. Note should be made that the mean rating for the brown egg falls 
well into the dislike portion of the scale when the indifference bias is removed. 
Comments about the Exhibit 
The respondents' impressions about the sample eggs were recorded, although 
the schedule had no direct question concerning the exhibits. These comments 
were all on a voluntary basis by the housewives during the interview (Table 2). 
It should be added here that one-half of those persons saying "color makes no 
difference" indicated a preference for one egg when rating them. Those who had 
never seen a brown egg before rated it lower than the white egg. Nearly all the com-
ments (85 percent) were concerned with the brown egg. The comment given 
most often was "don't like the brown egg," or 47 percent of all comments. These 
volunteered responses add to the information regarding the intensity of the pref-
erences expressed. 
Observations and Generalizations 
Shell color is an important egg criteria to consumers. The white egg was 
RATING SCALE CATEGORY 
Like Extremely 
Like Very Much 
Like Moderately 
Like Slightly 
Dislike Slightly 
Dislike Moderately 
Dis I ike Very Much 
Dis I ike Extremely 
Unacceptable 
(9) 
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(l) 
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TABLE 2--COMMENTS ON THE EGG SHELL COLOR EXHIBIT 
Comments 
Favorable to brown egg: 
Prefers brown egg 
Brown eggs have harder she I Is 
Brown eggs have more strength 
Brown eggs have more protein 
Brown egg is better to color at Easter 
Brown egg is better for baking 
Brown eggs keep longer 
Brown eggs have larger yolks 
Brown eggs have double yolks 
Brown eggs are heavier 
Brown eggs are thicker 
TOTAL FAVORABLE COMMENTS 
Unfavorable to brown egg: 
Don't I ike the brown egg 
Brown egg is too dark 
Brown egg is unacceptable 
Brown eggs are strong flavored 
Brown eggs have darker yolks 
Brown egg is probably spoiled 
Egg been lying in nest too long 
TOTAL UNFAVORABLE COMMENTS 
Others: 
Never saw a brown egg before 
Nothing wrong with brown eggs 
Cream egg has better fl av or 
White egg is better to color at Easter 
TOTAL OTHER COMMENTS 
Indifference to color: 
Color makes no difference 
TOTAL COMMENTS 
11 
Number 
7 
3 
2 
2 
2 
2 
1 
1 
1 
1 
1 
23 
64 
5 
5 
5 
4 
1 
1 
85 
3 
3 
1 
1 
8 
19 
135 
preferred by the largest number of persons interviewed and received very high 
scale ratings. The brown egg received the greatest number of comments, mostly 
unfavorable, had the lowest mean rating, and 14 percent rated it unacceptable. The 
cream egg was rather well received, with some dislike ratings, and a few unaccep-table scores, but was selected as first choice by many more respondents than was the brown egg. Although few preferred it, 34 percent rated the brown egg in the like portion of the scale. This would seem to indicate a rather low intensity of 
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preference for the white egg over the brown with this group. However, to the 66 
percent who scored it in the dislike portion, the brown egg would appear to have 
very limited market potential. The cream-colored egg mean rating was between 
the white and brown eggs, suggesting a greater acceptance as the color approached 
the white color. 
Since only 17.25 percent of the housewives indicated indifference to shell 
color and most of the others showed a rather high reference intensity, especially 
for the white egg, it would seem that uniformity of color within egg cartons is 
of considerable importance. Consumer satisfaction would surely be increased for 
all preference groups if the desired shell color were made available to them. 
ANALYSIS OF SHELL TEXTURE 
Eggs with pebbly or rough surfaces were used in this exhibit to express tex-
ture differences. It was hypothesized that this form of shell irregularity would be 
more easily detected by respondents without actually touching or handling the 
eggs than the other types of shell texture differences. Touching and feeling the 
eggs was discouraged to prevent soiling and damaging the samples. The three 
eggs used in the exhibit were all large size and white; however, they were Grade 
A, B, and C; depending on the amount of abnormality in texture expressed by 
each sample. 
Percentage of First Choices 
The dominant first choice was the Grade A egg, as would be expected. It 
was preferred by the same number of persons as was the white egg in the color 
exhibit (Figure 3 ) . The large 30 percent indifference selections for this character-
Percent 
60 55% 
50 
40 
30 30% 
. . . 
. .. . 
20 . .. . 
. . . 
. . 
10 5.75% 5.25% 2.5% .. .. 
0 
A B c A -B B-C A-C A-B-C 
Grade Grade Grade 
Fig. 3-Distribution of first choices for egg shell texture characteristics. 
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istic is considerably greater than in any of the other exhibits. The other eggs re-
ceived very few first choice selections from the respondents. 
Frequency Distributions 
The Grade A egg's distribution of ratings is very definitely skewed toward the upper end of the scale (Table 3). However, the Grade Band Grade C sample 
TABLE 3--RATING SCALE FREQUENCY DISTRIBUTION FOR EGG SHELL TEXTURE 
Rating All Shell Texture Ratings Ratings Ratings Without Scale Grade Grade Grade Indifferent Indifference to Texture Category A B c To Texture A B c 
Like Extremely 223 122 121 100 123 22 21 
Like Very Much 105 62 24 9 96 53 15 
Like Moderately 49 89 44 6 43 83 38 
Like Slightly 13 46 50 0 13 46 50 
Dis! ike SI ightly 8 47 76 3 5 44 73 
Dis I ike Moderately 0 16 31 0 0 16 31 
Dislike Very Much 2 9 27 8 26 
Dis I ike Extremely 0 3 10 0 0 3 10 
Unacceptable 0 6 17 0 0 6 17 
Total 400 400 400 119 281 281 281 
ratings were throughout the scale. Special attention should be called to the dis-tributions before and after the indifference scores were removed. The mode for 
each sample is like extremely when the indifference ratings are included. When they are separated, however, the mode for the Grade B rating drops to like moder-
ately and that for Grade C become dislike silghtly. Again, each modal point is two 
scale units away from the others, as they were in the color exhibit. The total number of unacceptable ratings for the texture extremes were small. 
Mean Ratings 
The differences between the means of the texture samples express more 
nearly linear relationship than any of the other exhibits (Figures 4 and 11). Grade A and Grade B means differ by 1. 7 units, while Grades B and C vary by 1.1 units. According to analysis of variances these differ significantly. The Grade C texture 
sample mean falls very nearly on the like-dislike border. 
Comments about the Exhibit 
The texture samples received fewer comments than any other exhibit (Table 
RATING SCALE CATEGORY 
Like Extreme I y (9) 8. 7 
8.3 I Like Very Much (8) . 
7. l 
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Dis I ike Very Much (3) 
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Fig. 4-Mean preference ratings. for egg shell texture. 
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TABLE 4--COMMENTS GIVEN CONCERNING EGG SHELL TEXTURE EXHIBIT 
Comments Given 
Indifferent to texture 
Roughness makes no difference 
Favorable to roughness 
Prefers rough eggs 
Smooth egg is to shiny 
Smooth egg lay in nest too long 
Smooth egg looked smal I 
Rough she I I means it is fresh 
TOTAL FAVORABLE TO ROUGHNESS 
Unfavorable to roughness 
Doesn't I ike rough she I Is 
Rough shells are thin 
Roughness means chicken was sick 
Roughness means egg is not fresh 
Rough eggs lack vitamins 
TOTAL UNFAVORABLE TO ROUGHNESS 
TOTAL COMMENTS 
Number 
5 
1 
3 
1 
1 
_1_ 
7 
38 
7 
3 
2 
1 
51 
63 
4). Of those commenting "roughness makes no difference," only one rated all three 
of the samples the same. Almost all of the other comments concerned dislike of 
egg shell roughness, 81 percent. 
Observations and Generalizations 
The definite preference for the Grade A egg, and the differences between the 
sample means being nearly linear may at first seem to indicate close agreement 
with the present grade standards and the three egg grades would appear to be 
well founded concerning texture. However, there are some items which point to 
a rather low preference intensity among these texture samples, especially between 
the A and B grades. The large number of indifference scores, the relatively few 
"dislike" and "unacceptable" ratings for the Grade B egg and the presence of all 
three sample modes in the "like extremely" category, would indicate an accept-
ance of shell roughness by many even though it was not preferred. Although 
only one of several forms of egg shell texture differences was presented and shell 
weakness was not considered, it appears that minor shell texture differences are 
not very objectionable to consumers. 
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ANALYSIS OF SHELL SHAPE 
The egg shape exhibit contained a Grade A normal egg, a Grade B round 
egg, and a Grade C long egg. The egg grading laws are not very clear as to what 
actually constitutes the abnormal shape between the various grades in terms of 
shape. Grade B is defined as "slightly abnormal in shape," while Grade C is 
"abnormal in shape." Usually the egg industry has interpreted these definitions, 
in practice, to mean that an egg more round than normal is considered slightly 
abnormal while more elongated than normal is abnormal. This has probably been 
influenced somewhat by problems in packaging elongated eggs. The exhibit eggs 
were all approximately the same weight and varied only in shape variations. In 
the other exhibits, color, texture, and cleanliness differences were a matter of de-
gree, while here there were two separate forms of abnormality expressed, round-
ness and longness. 
Percentage of First Choices 
The Grade A was again the dominant first choice by almost as much as the 
Grade A texture and white color samples (Figure 5) . The 17.5 percent indifference 
choices was the same as for the color exhibit. The elongated Grade C sample re-
ceived almost three times as many first choice selections as the round Grade B 
egg. 
Percent 
60 53% 
50 
...... 
····· 
40 ····· 
.. ... 
30 ..... 
...... 
20 ...... 
10 ..... 
...... 
0 A 
Grade 
5% 
B 
Grade 
14% 
c 
Grade 
A - B 
17.5% 
6% 
A-C B-C A-B-C 
Fig. 5-Distribution of first choices for egg shell shape characteristics. 
Frequency Distributions 
The distribution of ratings for the Grade A egg is skewed similar to that of 
the other Grade A white samples (Table 5). The Grade A egg received some un-
acceptable ratings in this exhibit. In comparing the Grade B and Grade C distribu-
tions, note should be made of the 20 unacceptable ratings the round egg received. 
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TABLE 5--RATING SCALE FREQUENCY DISTRIBUTIONS FOR EGG SHELL SHAPE 
Rating Al I Shel I Shape Ratings Ratings Ratings Without Scale Indifferent Indifference to Shape Category A B c To Shape A B c 
Like Extremely 177 56 116 40 137 16 76 
Like Very Much 138 56 37 10 128 46 27 
Like Moderately 50 86 82 6 44 80 76 
Like Slightly 17 61 59 6 11 55 53 
Dislike Slightly 10 64 53 2 8 62 51 
Dis I ike Moderately 2 44 25 2 0 42 23 
Dislike Very Much II 13 0 11 13 
Dis I ike Extremely 0 2 4 0 0 2 4 
Unacceptable 5 20 11 4 16 7 
Total 400 400 400 70 330 330 330 
relative to 11 for the elongated egg. The Grade C sample was bimodal at like 
extremely and like moderately, while Grade B received few like extremely ratings. The indifference scores for this exhibit were much more widely dispersed than for the 
other displays. 
Mean Ratings 
The prominent feature in the mean values of this exhibit is the higher value for the Grade C sample than for the Grade B, 6.7 compared to 6.2, as shown in Eigure 6. The means do differ significantly and all are in the like portion of the 
scale. This was the only exhibit in which the indifference scores had a downward bias on the Grade A sample's means. 
Comments about the Exhibit 
The comments of dislike about the round egg were 60 percent of all com-
ments as shown in Table 6. Of the next most frequent group of statements, 19 percent had to do with dislike of the entire exhibit. Of the 11 percent stating 
that shape makes no difference, only five gave all three eggs the same rating. Very few comments were made concerning dislike of the long Grade C egg. 
Observations and Generalizations 
The ratings of the housewives for this exhibit raises considerable doubt as to 
the accuracy of the present grading criteria for shell shape. The greater preference 
and higher scale ratings for elongated Grade C egg, in relation to the round 
RATING SCALE CATEGORY 
Like Extremely (9) 
Like Very Much (8) 
Like Moderately (7) 
Like SI ightly (6) 
Dis! ike SI ightly (5) 
Dislike Moderately (4) 
Dislike Very Much 
Dis I ike Extremely 
Unacceptable 
(3) 
(2) 
(1) 
8,0 
~; 
6.2 
~ 
6.7 
~ 
A B C 
ALL SHELL SHAPE RATINGS 
7.7 
~' 
INDIFFERENCE 
RATINGS 
Fig, 6-Mean preference ratings for egg shell shape , 
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TABLE 6--COMMENTS GIVEN CONCERNING EGG SHELL SHAPE EXHIBIT 
Comments Given 
Indifferent to shape 
Shape makes no difference 
Unfavorable to round egg 
Doesn't I ike round egg 
Round egg is too smal I 
Round egg isn't a chicken egg 
Round egg won't fit in refrigerator 
Round egg is hard to handle 
Round egg has too much albumen 
Round egg doesn't give enough for money 
Roundness means chicken wasn't fed properly 
TOTAL UNFAVORABLE COMMENTS 
Unfavorable to entire exhibit 
Don't I ike odd shapes 
Exhibit is too irregualr 
Exhibit is too small and mixed 
Exhibit samples are all too small 
TOTAL UNFAVORABLE ABOUT ALL EXHIBIT 
Others 
Never saw a round egg before 
Round egg is good for baking 
Doesn't I ike long eggs 
Long eggs usually have double yolks 
TOTAL OF OTHER COMMENTS 
TOTAL COMMENTS 
Number 
11 
45 
6 
3 
2 
1 
1 
1 
1 
60 
6 
5 
3 
5 
19 
4 
1 
3 
3 
-1-1 
101 
Grade B, is of particular interest. There appears to be a conflict between the egg 
marketer's view and that of the consumer as to which is more abnormal in shape. 
When it is noted that the mean values for both Grades B and C were well into 
the like categories of the scale, relatively high acceptance of odd shapes is indicated. 
It was observed by the interviewers that much of the dislike for the round egg 
seemed to be based on the impression that the round egg was smaller in size than 
the other samples. The number of persons who rated it lower because of its ab-
normal shape and the number rating it lower because of its smaller size, however, 
cannot be determined from the data since all the comments recorded were un-
solicited. It is apparent; however, that consumers do not feel that an elongated 
egg is more abnormal than a round egg. Odd shapes may not be as objectionable 
to the consumer as the egg industry has thought and may have considerable mar-
keting potential. 
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ANALYSIS OF SHELL CLEANLINESS 
The cleanliness exhibit contained a clean egg and two eggs stained enough to 
be graded Grade B and Grade C. The eggs were alike in all respects except in 
amount of stain. There was no adhering dirt on any of the eggs. 
Percentage of First Choices 
A definite preference for the "clean" Grade A egg is very evident with 91.5 
percent making this the first choice. The other choices make up only 8.5 percent 
of the total. However, further examination of the Grade A first choices 
was rather revealing when the corresponding second choices were tabulated as 
shown in Figure 8. The largest number of the second choice ratings. 65 percent, 
were indifferent to Grades B and C, with 36 percent of the second choices being 
scored as unacceptable. The 29 percent indifferent to Grades B and C, but scoring 
them in the acceptable range, was about the same as the 29 percent rating Grade 
B as second choice. There were relatively few individuals ranking Grade C as a 
second choice. 
Frequency Distributions 
With very few persons expressing indifference toward all three cleanliness 
samples, there was little variation between the two distributions as shown in 
Percent 
100 
90 
80 
70 
60 
50 
40 
30 
20 
10 
0 
91.5% 
A 
2.0% 2.0% 0.25% 0.5% 0 . 25% 3.5% 
B c B-C A-B-C 
Fig. 7-Distribution of first choices for egg shell cleanliness. 
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Fig. 8-Distribution of second choices for respondents selecting Grade A as first choice for egg shell cleanliness. 
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Table 7. The indifference ratings, however, showed a skewness similar to that of the other exhibit scores. The modal point for the Grade A sample was again in the like extremely portion of the scale, but the other two eggs had modal points in the unacceptable category. The distributions for the Grade B and Grade C sam-ple ratings were quite similar also with 33 percent rating Grade B unacceptable 
and 38 percent rating Grade C unacceptable. 
TABLE 7--RATING SCALE FREQUENCY DISTRIBUTIONS 
OF EGG SHELL CLEANLINESS 
Rating Al I Shell Rat ings Ratings Without Scale Clean I iness Ratings Indifferent Indifference to Cleanliness Category A B c To Clean I iness A B c 
Like Extremely 252 20 18 12 240 8 6 
Like Very Much 95 14 18 94 13 17 
Like Moderately 41 35 27 0 41 35 27 
Like Slightly 5 21 17 0 5 21 17 
Dis I ike SI ightly 3 55 44 0 3 55 44 
Dislike Moderately 2 46 31 0 2 46 31 
Dislike Very Much 0 48 46 0 0 48 46 
Dislike Extremely 27 46 0 1 27 46 
Unacceptable 134 153 0 133 152 
Total 400 400 400 14 386 386 386 
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Mean Ratings 
The Grade A egg in the cleanliness exhibit had the highest mean value of 
any Grade A sample used in the study (Figure 9) . The Grade Band the Grade C 
eggs had the lowest mean values of any sample. The difference between the two 
lower grade means in the exhibit was only 0.33. These are the only two means in 
the study with no significant difference. 
Comments about the Exhibit 
All responses given about this exhibit are shown in Table 8 and practically 
all concerned dislike of dirty eggs. This exhibit received more comments than any 
other exhibit. 
Observations and Generalizations 
The cleanliness exhibit ratings were not ,in very close agreement with the 
egg grading standards for this characteristic. The established grades seem to be 
based on the assumption that a small amount of stain is less objectionable than 
a large amount. However, the exhibit ratings indicate that 65 percent of the 
people selecting Grade A as a first choice were indifferent to the amount of stain 
on the other two eggs, and over half of the 65 percent rated both lower grade 
samples unacceptable. The two stained sample means did not differ significantly 
and were in the dislike very much range. The large number of unacceptable and dis-
like ratings for the two stained samples, the many dislike comments and few in-
difference scores, along with the very definite preference expressed for the Grade 
TABLE 8--COMMENTS GIVEN CONCERNING EGG SHELL CLEANLINESS EXHIBITS 
Comments 
Doesn't like dirty eggs 
Would accept"dirty eggs from a farmer 
Wouldn't accept dirty eggs 
Would accept dirty eggs only if assured OK 
Doesn't mind dirt much 
Farmer forgot to clean the dirty egg~ 
Dirt shows the eggs haven't been cared for properly 
Dirty eggs are from a dirty nest 
Dirty eggs mean chicken is sick 
Farm eggs are always washed 
TOTAL 
Number 
117 
17 
10 
4 
4 
3 
3 
2 
162 
RAilb.!G SCALE CAIEGQRY 
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A sample, would all seem to point to the undesirability of marketing such eggs. 
The intensity of the preference for the clean egg was very high and dirt or stain 
on eggs would seem objectionable to most housewives. 
COMPARISONS OF RATINGS 
The Grade A and White Color Samples 
So far all the comparisons have been among the three egg grades for each 
shell characteristic. However, of the twelve individual samples, four were alike; 
the white egg in the color exhibit and the Grade A egg in each of the other dis-
plays. The means for each of these samples, presented in Figure 10, varied only 
0.32 units. One may assume that if the samples are identical and if the implied 
increments of preference remain constant from one observation to the next, then 
the samples should be rated the same. The differences could come from several 
sources. They may originate from the samples not being identical, from a low 
reproducibility of the scale or the psychological impact of the appearance of the 
other two samples displayed with the constants. It is doubtful if this small varia-
tion could be isolated in any precise manner. 
Although the absolute difference appears to be small, the color and the clean-
liness sample means did vary sufficiently from the shape and texture sample means 
to be statistically significant at the 5 percent level according to the analysis of 
variance tests. However, the color and cleanliness samples did not prove to be 
RATING SCALE CATEGORY 
Like Extremely (9) 
Like Very Much (8) 
Like Moderately (7) 
Like SI ightly (6) 
Dis! ike SI ightly (5) 
Dis! ike Moderately (4) 
Dis! ike Very Much (3) 
Dis! ike Extremel y (2) 
Unacceptable (1) 
8,35 
(·:-:·:-:· 
Grade A 
White 
Color 
8.12 
Grade A 
Texture 
8.43 
Grade A Grade A 
Shape Clean! iness 
Fig, 10-Mean preference ratings for G rade A white egg shell samples in four different exhibits,* 
*Without indifferent values included 
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significantly different nor did the texture and shape sample means (See Appendix 
II). Apparently the scale had rather good reproducibility between sets of exhibits. 
Those exhibits with the higher mean values for the normal white eggs also had 
lower sample means for the other eggs within their display. The cleanliness ex-
hibit expressed the widest spread with a difference between Grades A and C 
means of 5.30, while that between the shape samples was only 2.25. Apparently 
when housewives encountered a sample which they disliked the tendency was to 
score the Grade A egg for that exhibit somewhat higher. A detailed study of the 
reason for this relationship was beyond the scope of this study. 
Mean Ratings for All Exhibit Samples 
Another comparison of the ratings which can be made is between the mean 
values for all the display samples. All the sample means are presented in Figure 
11. If the descriptive phrases used in the scale are assumed to be meaningful, it 
would seem apparent that expressions of dislike indicate very poor market poten-
tial in the consumer channels. It would be difficult to justify attribute character-
istics below the theoretical division between like and dislike being included in con-
sumer grade standards. 
Probably the most prominent feature of the comparisons of mean values is 
the low means of the two stained egg samples. The brown egg is also rather low. 
The Grade C texture sample is below the like slightly category. The means in the 
like portion of the scale (other than the white Grade A's) include the mean values 
for B and C shape, Grade B texture sample, and the cream-colored egg. 
RATING SCALE CATEGORY 
Like Extreme I y (9) 
Like Very Much (8) 
Like Moderately (7) 
Like Slightly (6) 
Dislike SI ightly (5) 
Dis I ike Moderately (4) 
Dislike Very Much (3) 
Dislike Extremely (2) 
Unacceptable (1) 
GRADE 
COLOR 
..,. ·- . (Colar) ~ -. 
···..:..····· --(·--·--. 
...... , ••••• re)(f "-.. 
.... ...._ ·•• •• ~re) . (Shope~ 
.... ,,:·· .. ..... ~·_,..,.-------
.......... ____ · ·~ .. . 
A 
White 
(Cleanliness) 
B 
Cream 
····· 
c 
Brown 
Fig. 11-Mean preference ratings for egg shell samples o f color, texture, shape, and c leanliness 
characteristics. 
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FINDINGS 
The data presented indicates differences exist between the grading criteria 
used for exterior characteristics of eggs and the consumer's attitudes toward eggs. 
However, the implication arising from the study must be conditioned somewhat 
by the relative importance of the exterior egg shell characteristics to the con-
sumer, as well as the fact the preference intensity measurements are of a subjec-
tive nature. The absence of any price considerations also places limitations on any 
conclusions about the economic significance of the expressed preferences. Even 
with these restrictions several observations can be made concerning the egg grade 
standards and the relative importance of the various shell characteristics studied. 
The grading standards would appear to be rather well founded and in close 
agreement with the highest preference of the consumer when the Grade A sam-
ple is compared with the lower grades. However, in analyzing the other grades 
and their boundaries, especially in consideration of preference intensities for the 
different egg shell variations, there is some question as to the accuracy of the 
present egg grading standards. The quality standards require that an egg is B 
grade if it has (1) "light stains" (up to 1116 of surface), (2) "slightly abnormal" 
in shape, or (3) "slightly abnormal" in texture. 5 This implies equal significance or 
importance within the definitions to each of these criteria, as well as allowing for 
considerable subjectiveness in the grading. The data collected concerning the con-
sumers' attitudes certainly does not support this inference of equality, particularly 
between "light stain" and the other measures denoting Grade B quality. Slightly 
stained or dirty shells apparently are not of the same level of acceptance to the 
consumer as are slight variations .in shape and texture. Since the housewives rated 
the slightly stained Grade B egg almost the same as they did the heavier stained 
Grade C, they either distinguished little or no difference beween the two or the 
difference was unimportant to them. The ratings would seem to indicate that 
stained or dirty eggs should be eliminated from the consumer grades and there 
is no basis for establishing quality grades according to the varying amounts of 
stain on an egg shell. 
The relationship between shape variations and the grade standards are ap-
parently not in complete agreement either. The difference evidently is as much 
between the grade interpretations by the egg trade concerning shape abnormality, 
as it is in the actual definition of the boundaries denoting the grades. The Grade 
B egg quality criteria for shape is defined as "slightly abnormal" or "somewhat 
unusual in shape," while that for Grade C is "abnormal" or "may be decidedly 
misshapen." The two common forms of odd shapes are expressed in either rounded 
or elongated shells, with the more elongated eggs for the most part having been 
placed in the C grade. However, the data from this study indicate that longness 
is less objectionable to consumers and roundness is considered the more abnormal 
of the two. But even then the preference intensity ratings show that most of the 
consumers did not express much dislike for the Grade B round egg. These two 
RESEARCH BULLETIN 906 27 
lower grade means only varied by 0.66 units. The implication would seem to be 
that both shape extremes would fit within the same grade. The lower limit for 
Grade A is still not well defined (especially without a more objective measure-
ment), but jt would appear that "slightly abnormal" shape, with its subjective 
connotations, is not considered undesirable by housewives. If these expressed con-
sumer attitudes are assumed to be correct, then any round or elongated eggs that 
could be packaged readily could be used and these eggs are more of a merchandis-
ing problem than of consumer acceptance. 
The texture variations conformed more closely to the implied "linear" re-
lationship between grades than did the other shell characteristics. Although the 
grades were rather subjective in their criteria and measurement, the housewives 
interviewed expressed rating scores that would seem to verify the present egg 
grades. However, the texture characteristics appeared to have some unique fea-
tures in the analysis. The texture exhibit received the most indifference responses, 
fewest comments, and relatively high scale ratings . Of the three grading ci:iteria 
studied, texture variation was probably of least importance as indicated by the 
respondents' preferences. 
Apparently slight texture differences and slightly elongated eggs do not meet 
with much disfavor and may even have a place in the lower ranges of the Grade 
A market. The Grade B texture sample had almost the same mean rating of the 
Grade C elongated shape sample, differing by only 0.12 scale units. In terms of 
preference intensity, as used in this study, these two shell variations are nearly 
identical. The Grade C texture and Grade B round shape samples differed by 0.60 
units, also indicating similarity in acceptance. 
Since the two texture sample mean ratings varied from each other by only 
slightly more than one scale unit, and the shape samples by half that much, .it 
would seem doubtful that such a small range of differences justifies two separate 
grades for these criteria. The exception to this might be the extreme cases of 
roughness, and the almost completely round egg which may appear to be of a 
smaller size than it actually weighs. This may not be a great importance, how-
ever, since the round egg might achieve equal acceptance if placed in the next 
smaller size grouping. The problem of the extremely rough egg may be overem-
phasized somewhat, also. Production specialists say that this characteristic is most 
frequently from flocks with respiratory diseases, which with the disease control 
now followed in commercial flocks, has been limited to a great extent and will 
surely be even less of a problem in the future. Again, it should be pointed out 
that only shell roughness was examined here, :i,nd any inferences as to consumers' 
reactions to ridges in the shell and other shell texture abnormalities must be 
limited. 
The shell color exhibit was discussed previously and little more need 
be added. However, the dislike for the brown egg raises two related points which 
should be considered in the discussion of the egg displays. The brown egg is de-
creasing in importance in many market areas due to some economic advantages 
28 MISSOURI AGRICULTURAL EXPERIMENT STATION 
of the white egg breeds. But the brown eggs are a market factor currently and 
will continue to be for some time. In rhe area studied, the white egg predom-
inates in the consumer market. Secondly, it might be inferred that since the 
brown egg varied considerably from the housewives' normal expectation of egg 
shell color it met with considerable disfavor. However, there is also that portion 
of the consumers who dislike brown eggs even when they are familiar with the 
color. Whatever the reason for the low ratings, the mixing of shell colors within 
an egg carton undoubtedly has a depressing effect on consumer satisfaction. 
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LI KE EXTREMELY 
LI KE VERY MUCH 
LIKE MODERATELY 
LIKE SLIGHTLY 
DI SL! KE SLl'GHTL Y 
DISLIKE MODERATELY 
DISLIKE VERY MUCH 
DISLIKE EXTREMELY 
UN ACCEPT ABLE 
APPENDIX 1 
RATING SHEET 
EGG EXHIBIT If 
29 
DEGREE 
OF 
ACCEPTANCE 
30 
Shell Color 
White 
Cream 
Brown 
She II Tex tu re 
A 
B 
c 
Shell 
A 
B 
c 
Shape 
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APPENDIX II 
TABLE OF MEAN COLOR RATING DIFFERENCES 
8.35 
7.27 
4.66 
x-4.66 
3.69 
2.61 
TABLE OF MEAN TEXTURE RATING DIFFERENCES 
8.12 
6.40 
5.26 
x-5.26 
2.86 
l. 14 
TABLE OF MEAN SHAPE RATING DIFFERENCES 
x x-5.86 
8.11 2.25 
5.86 
6.52 0.66 
X-7.27 
1.08 
x-6.40 
1.72 
X-6.52 
1.59 
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TABLE OF MEAN CLEANLINESS RATING DIFFERENCES 
Shell Cleanliness 
A 
B 
c 
8.43 
3.46 
3.13 
X-3.13 
5.30 
0.33* 
TABLE OF MEAN GRADE A, WHI TE RATING DIFFERE NCES 
Shel I Sample x 
Grade A Cleanliness 8.43 
White Color 8.35 
Grade A Texture 8.12 
Grade A Shape 8.11 
*Difference not significant at 5% level. 
-
X-8. l l 
0.32 
0.24 
0.01* 
X-8 .1 2 
0.31 
0.23 
31 
x-3.46 
4.97 
.X-8.35 
0.08* 
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